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463-070 

i^±) sjis g^Ai ^g=? omm mu\o\m^ 835m 1306^ 

[^^J KR 

[g92l SgO] AHN, Young Man 

601011-1933218 
[o^giS] 442-470 

l^±] SZ>I£ 4=§!AI §=K? See EHSOHttM 931 e 901s 

I^2Sj] KR 

§Sfi;i] SEO.Hae Jung 

[^Eie^&lS] 680224-2168311 

462-123 

l^±l £!yAI eS!^ &U§!3§ 1852 

I^sil KR 

imxn H142221 ^soii ?i£f &01 ssshjd. ch 

£I2J ois 
^ (S!) CHSI2! 

01 &@ (2J) 

20 S 29,000 SI 

P^^^S] 2 S 2,000 8! 

0 21 0 8! 

0 m 0 m 

mm 31,000 si 

[^¥Ai#] 1. fi^Ai- SAHAKSESaJS 
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500nm °}f*$] eflo];*)^ a>^-*>^ %^<a#*H 7flA]^cf. 

7flAl^ soonm 3H*i 1M8*J-fe- #7] $)o)z\ % 

fn ^ -1.5 > f/fn 3. S^s)^ ^ ^*>cf. ^leltb 500nm ^1^> 

5. 4 
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3^ 'S^l {Optical pickup device} 

5. l£r 3H*1 ^r-g-SKr ^S^t #^3H1 s}-^- 

£. 4^b #*H1 nJ-€- *fll^Hl^ 7fl§f3 ^£o]t|.. 

S 5^ •& ^ ^12^a1^2] 7fl^ ^£olcf. 

£ 6£r -g- ^3 4€- *fl3^Hl^ ^-Siol^. 

S. 7-& t^S) ^Hl ^4€- 2fl3*l*Hl^ ^>T£o]cf. 

£ 8£- ^3 #^<£ rrf ^4^a1^)^ ^-SS^cf. 

£ 9-Sr •& *fl4^Hl^ ^rx}5.°]t\-, 

5. 10-& *fl5^*Hl^ %S£olcf. 

£ ll£r ^ #*?<g ^l5^AH]ol ^^>£olcf. 

£ 12^r #2fl ^7]- ^-g-^ #S?<g ^Solcf. 

3E 13£- £ 12°fl ^efl ^^olcf. 
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£ 14^r -g- ^-g-^ 

£ 15fe 5E. 14°fl JE*]^ ^- ^*K£oli}. 

<16> 4^ JL^JE 7l4S-/7fl^ ^o)l ^ -§-5]^ ^^^H ^ , 

^^Hl #°]^. 
<17> #^<?HH ri{)o}z\%3\- cfl#^l^ofl $%^Sr °]-%-f:}^ %K]^ELC)} <3°1°1 

^^-» 7}^}7]^ o}6\) 7}^Q *fl^*Rr #*HH, 

£L7H Q^SLS- 3.71 (S)^ o>Hfl^ t^^l^l^Sl- 

3p8-U)°fl «l^l*>Jl t 7fl^(NA, Numerical Aperture)^ #*1 31 ^i=K 

<18> !] 

S oc ^ / NA 

<i9> tt|-e^>H , ^*flo] CD M- DVDS. ^-b\ <£°]x]^ ^J±£] 7]^^] ^ ^ ^ ^ 

71-1=- <^7l ^SflA^ ^-cl^oH ^%°] 3.7}% J±Cf ci #<^o> ^j-cf. 

3711- #ol7l ^SflAife, >S"7l 1<HH iL^ W>£j- ^-ol gflol^^-Sl j^- 

#U)1- ^1 7V^^ OV^CI tfl#fe°l 7fl ^ (NA) ^ ^ ^^o\ #x%. o}9\. 
go) JUgi^ ^iL 7143-^- ^S^tt ^A^^ol^S!). ^Sj-^-fil Sflo^ ^©1 A>-§-£) 

<Ho> sfZL, ^LSlJl Cfl#^1^2l 7fl^-^r 0.6 <>1#°1 -fr*l5)olo) ^M}. 
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<20> S. eflo]^ cfojiics. ^-g-^ Tflo]^ A £r fli #^£sHl ttj-S- 3}*}- 

«13]*flAi ^ ^ 5£i=k ^M", ^ef^M ^ ^*ti 

5.^1 ^]2£ofl w>s>f ^-o] CD °fl ^-§-5]^ 780nm^ DVD°fl ^-g-S)^ • 

650nm^ sp^HH a]*fl 400nm tfl^S] eHMM D fl-?- 7>s}-E- -£°J-§: ^ Si 

A. 

<22> Jg-cjia4) ^iL# 71^-^ *fl°im, ^ *fl^#^il5. 3l*Kr ^» 

^^o,} ^flj-TflSj ^*H] 5]^ ^ 5^ (De focus °]W 

H<*H ^^-S ^ ^-o]] o]^ 51] o]^ 140]^.= ^ t ol^ #±X\ 71 7] ^sfl 

HFCHigh Frequency ) a>-§-§>7)1 S)^, ^^-o] ^7>*>7fl Sl^-cfl, o]ofl 

H}-=^ ^1 tfl#S!^ofl>H^ ^^>7> #7>S)<H 7fl^AlJl7> <I^l=f. ZL 

^-n ■ y y, A ^ ^ ^o] iflJ^ ^ofl 3]*IH3E. s^o] zjo} 

*M. e|| 0 M spS-^Ml tfl^: l£3j-7> i^S^o}: ^T=f . 

<23> ^elr DVD ofl «l*fl <^1» ■i-'H 400nm %Q4r °1 -§-*r^ 

3 HD DVDCHigh Density Digital Versatile Disc HI ^ <&^-7\ ^£|JL ^H], 
"Sh^H ^J3-^r ^MItt iL^S! ^ Q^A. ^r. E. 2°fl w> 

5+ 400nm JE.-E- ofl-f 7>^ M-Bj-^cf. o)e\i& 
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<24> £ 3£r <H£- ^^flttiJL ^10-123410^^1 7flAl^ W> Aj^j-O} Ji^ 7l^§- 

<25> £ 3# #S^>^ , #efl ^11^1^(3)21- ^1231^(4)21 25- 2^2] 

7>^Cl-. ^\^o\ V)+EL(6)Q}- %■£ 3^T*Kr ^2^(4)21 A>o] ofl ^^>» 

*)Ufe(l)7} n>^5l<H °lSltb 7fl^» 0.7<^1^S. ^ ^ 

<26> HS1M-, oleltb tfll-^1^ ^nfl^l o}*fl 7l2l7l- ^<H^ ^- 

oH^, #3 #tfl ^1^21 igsH ^l^>7ll #2] #^o} ^Tfl #S}-^I}. ■'■ o 

<27> £ ^o)l cflt!: ^^Ml^l ^1^^- ^ ^ J7. 

<28> >^7l s-^-i: ^*>7l ^ofl 

<29> 500nm 3H*1 ^a^r 

<30> #7) efl°l*i Plcl<H°ll ^*Rr cfl#^^; 

<31> # 7 ] 0}C1^5. «-El ^ ^7H ^*Kr ^^#7l«4; 

<32> ^7] Cfll-^l^ A>ol^ ^1 ^1 *>±r ^-^.5. t1l7"|-^y. 53^ # 7^1 ^ tfl7>ElJi 

31^ 3*1 sj-^l- 5L*lEl «. 31^-1- ^al«>^- ^-el^lol^ t^I^M 
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<33> Jfry] #eH 0 ]^ 3L^7\^\^ f , M^^Ji ^1^^ ^Tie)* fn °]&|- 

^ nfl -1.5 > f/fn 5. S^Sjfe- #^Rr 3# ^K 1 * *Hr 3 7> afl^a 

^. 

<34> #7] ^«a^]ofl tfl#«S^- ^"71 ^"^#71^ A>oH] # 

<35> Aj-7] #3#7lSf Wl-713 A>ololl^ ul^O^S. «-E] *U>^ -f^ #3#7H 

<37> #7] ^<2] ^^^H ^7) %^^S. 31^2] 2^7^* Z}" 

^ fl, f2,...fn «le}-*>Jl, ^ ^-g-^ W^S^I cHiHHs] o>ijJ1^» zj-z]- v l, 
v2,...vn ^-nfl, -0.005< l/(fl-vl) + l/(fl-vl) + ,,, +l/(fn-vn) < 0.0005 5. SL 

<38> o}§> ^ss}^ , ^3 ^H^-i- ^1*1 4^^. 

<39> ^jAlofl 1 

<40> s. 4# , flc|c^(ioo)ofl tfl'SSHr tfl#^(101)^ %^«\] %^(104)ol 

^^4. tflf-^aOl)^ #-£(104)3 Aj-olofl^ 1/4 ^-^(107), #^-^-7l 

(102), -I-eHo]^ fe(103)7> ^-7] ^1^(103)^ 5.*] em ^ 
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1- 7}*}~ i^l^a. 103a) 4 M]7l-El t|)7>^ti te(l03b)-l- 

<41> #7] ^^71(102)3. a>A>^- ^^.^ ^cHl ^-^#7](106)ol ^>^5) 

, AVolofl a]-A>^ ^-^#71(106)^] ^*Hr ^31^(105)7} ^^liM. 

<42> ^>7l 500nm sj-^jvg- 3M*1 ^HS*^, o]c]] tfl-g-*>(^ # 

71 #BH°1^ ^(103)^ ^-^-i- ^M-'Nr 7>^1^. olnflol] Aj- 7 ) # 

EjDflol^ ^1^(103)^1 #*ll 3:^7lel# f, Ml7>E}J± ^^7le)S fn ^" «fl 

-1.5 > f/fn 3. S^S}^ 
<43> ^aHI 2 

<44> £ 5# %-S*V^ , *1cH(100H1 tH^*>^- ^#^1^(101)^1 #^H1 ^(104)ol 

3*l3H}. ^-71 tfl#te(101)^ ^(104)31 A>o}ofl^ f #e)pflol^ ^(103), 1/4 3* 
##(107), (102)71- ^cfls. 3*]^. s&7] ^1^(103)^ SE^Bl*. 

sH8S 7}*}±r S.*}^* ^l^(103a)^- ^7}*\* 7>*1^ tfljj-E] «. ^l^(103b)# 

<45> ^ f ^-71 %£tM (102)3. »>A>^- #i=Hl ^"^#71(106)01 

ul, A>olo)l ^}A>^ ^-^#7](106)«H1 $^}^ ^^^1^(105)7]- 3*1 

<46> #7) ^H&£r 500nm ol*}3 sj-^ 7}*}^ i\]o)z\ #-g- °H tfl-§-*H # 

71 #bH°1^ €2.(103)^ ^8*1 ^-i- 7^4. o]i4)ofl aj-7) # 

ejnfloi^ ^(103)^1 31*11 aS^el* f, tH7l-Elti. ^Tlel-I- f n o}^- ^ Bfl 

-1.5 > f/fn 5. S^s)^ <*!-§- 
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<47> <^ aJaH 2^ -t-eH°l^ $\^°) ^^o^l *}o) 7 } &cf. :f#*Hr *}X\cn} 3> 

<48> AjAHl 3 

<50> IS. 1] 



1 bl 








■^4 




T^H^ , v 1 





J infinit^ 




0, 


100000 — 


1 




&i 


J INFINITY 




&, 


250000 — 


1 


BK7 : j 


62 


J INFINITY 


... 


^ 


000000 — 


1 




63 


J -15.219848 







000000 — 


1 


FDS1 1 


64 


J 5.866928 




2 


000000 — 


1 




1 &§ 


J -4,118685 







000000 — 




NBFD13 j 


s6 


1.770183 1 




i, 


802215 — 




BACD5 1 


| K: - 0.721945 












s7 


! -11.453471 1 


1 


3U 


373566 — 


• 




| K: - 179.717593 


























! f 


1 mm 1 




-x- 






— ^ j 








0- 




1 






JL T — INFINITY 1 










1 




?W(Abbe) v 






BACD5 
FDS1 
TAGS- 


: 1.606048 / 61.3 
: 2.012371 / 20.9 


!Ol AlS. -71 ^ ( > 










: 1-7^708 / 51.7 










— A 


4.0857 3.517 




iri] sii ^. ^ ^ -rf r™"* 








— 




igf/aiMr • • 


■ 






-0.0004 


1 



<5i> <£*\<A] 3-&, sj-^-cl 400nm 91 JL, 2^ 7iE)7> lOmmtl 

tQo]^ 31^4 7fl^7> 0.75^1 tfl#^ofl rflisfl %o)t±. o]^ ^Aloflofl 

<52> ^A]ofl 4 
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<54> {S. 2] 



1 El 


i 




^4 


j 






infinit^ 


3,680206 1 




j »g 


i 


INFINITY 


6.250000 




! h 




INFINITY 


3.000000 


1 8K7 j 


s3 




-7.765552 


1.000000 


1 K)S4 1 


s4 




5.998733 


2.000000 




1 s&. 


i 


-4. 527848 


5.000000 


1 NBFD12 j 


s6 




1.770182 1 


1,802215 1 


1 BAGB5 1 


K: 


- 0.721945 






s7 


1 


-11.452471 1 


1.272566 


i 


|K: 


- 179.717539 








1 


INFINITY > 


0.600000 j 


'CC -.. 1 


! S 


i 


INFINITY 


0,000000 




& 


i 


INFINITY . . , 


,0,000000 1 


1 



^-i-M^W^l oHKAbbe) =^ v ' 


— BACD5 : 1.606048 / 61.3 
FDS1 : 2.012371 / 20.9 




NBFD12 i 1-^4057 / 42.3 




| "^¥'a3M e] (mm) 


-3.225 7 3.386 


. rflg-agaa^PUinin) 1 


1 3t£67 m 1 


1 l/(Sf l/vi) 1 


1 -0.0017 : 1 



<55> >gX\<q} 4^, s^o] 400nm 91 3-§-s]Jl, ^1 *\^?} 15mm ^1 

7fl^7> 0.75^1 tfl#«3:41 tfl^fl ^Oltj.. 0}Z\i& ^A}^6)1 

<56> -*3*H1 4 

<57> ^HHH 6}i%2) S. 3^1 ^t<H*]tt W ^M^fe -£ 10<fl 7^^0.S. ^ f 

<58> 
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[JE. 3] 



a 



■mst 



13, ^8l'633 
6.250000 



BK7 



-bS- 



4 



8000- 



-&3- 



21,669556 



0000- 



BACD5 



-s4- 



-7.653445 



1.000000 



-36.568237 



■4 



000- 



-*6- 



600184 



000- 



BACD5 



-g7- 



JL 



49,729832 
1,770182 



5.000000 



s8 



K: - 0.721945 



1.802215 



BACD5 



s9 



L 



-11.452471 



179.717539 



1.272566 



-&40- 



IMFIMITY 



0.600000 



INFINITY 



JL 



0.000000 



INFINITY 



00000 



BACD5 : 1.606048 / 61.3 
FD4 : 1.808613 / 27.5 



$ Tie) (mm) 



-400 



Sl/(f i/vi) 



9.579/-4.100 / 5.750 



0.0018 



<59> 



^!*H1 5^, 400nm <?] ^-§-5)^1, ^*fl 2^ ^^7]- 20mm <?1 #5j 



n}|o]*g 3)2^ 7fl^7> 0.75^1 tflSfl ^7^]^ ^014. ol&ltb ^Aloflofl 



<60> [^^H 2] 



o// 2 

1 -»V 1 -ci -^-tcyc^h^ 



<61> 



^1-, Kfe €^^r(conic Coefficient), A-D ^ M-H}^£cf. 



<62> 



^ °fl 3, 4, 5#£) ^-f , AOnm^l tflSj] nlt^A^ t^^^o] 



3.36/an °lifl» JsL«?m. 



<63> 



12^ ^Efl #£)^o]^ ^1^1- Aj-g-^V fS£f Uj-Ei-Ifl 



£ 13^- nol] ttJ-E- ^^>£o]cf. 



<64> 



ZLBlJl £. 14^ ^ofl ttJ-E #ejtflol^ Af-g-^ %S.S_o] 
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cj, £ 15^ nofl ^V^i}. 
<65> £ 122}- £ 13 o)l M>sq- go], 500nm o]>£°l ^-^^ ^ofl tflSfl A>-g-s>ci 

^efl €-eHHU fe^r i-l] 7}- sgl^ zie) ^S^i, 500nm £) 

E)^ -15. 646/8. 999/2. 6673*1 o>hJ)^ 7 > 43.0/53.9/61.3 °H , <4^M , 2Tl/(fivi) = 
0.0067 <>lt}. £ 13°)] ^V 3 }- ^r°l, 400nm^ #ofl tflt!: n=^>^ ^ &^J4, 

405nm^ ^ ^%\ 7 \ ufl-f #^S»fl ^sj-^. 4^, ^efl^ -^BH^ 31^ 

<66> Ziem, 3E. 14^- £. 15^1 5=*1€ w>Sf ^-o] f M. ig-tgofl nj-s.^, 400nm^}- 405nm<fl^ 

2] ^}^ 7 } El*} -g- #&HH^ ^6)| olo^, u1l7>H]ti 

^7flf-o.s^i ^*M- JL-43A3. j±3« ^ SU, nJ-eH, ^ sHS-i^sHl tflSfl 

7} #eH°l^ ^l^s] <a*n ^^7lE]§ f, v.il7l-Ela. ^^7] fn ^- tiff 

-1.5 > f/fn 3. S^^r 33 °1 ^-S-W. 

<68> t}o)-7Mb #71 ^<a^H 5a*H^, #71 #^0.3. -^&) ^ 

3 Tie)!- fl, f2,...fn o]^>Ji, z}- «-f-o) ^^o} d^HH^l o>Hfl^» z}-z}- 

vl, v2,...vn c>l5f OT, -0.005< l/(fl-vl) + l/(fl-vl) + , ,, +l/(fn-vn) < 0.0005 S. 

W*>*=- «V^W. 
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<69> o)e]^- ^. ^-tg o. 500nm ^ofl tfl*j) 7fl^^ Cfl#^l^» 

A}-g-*H ^£3. *lcJ°Hl 71^-^71 M- *fl^ ^ 91^ «V 

<70> -g- M}-^ JEigofl £A]^ ^-JIS. ^^Sl^o.^-, ^A]^o] ^Jofl ^-3}- 

^H?} 7>^*>Cf^ ol«fl^- ^o]4. n}^, 7]# ^ ^ 
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11 

500nm n]o]^ 

» 

1- nfl -1.5 > f/fn 3. sm^l^ ^ ^SRr 3^ *>^r 
2] 

^llMI #71 tfll-^^ ^7l ^"^#71^ A>olofl #71 nltq^ofl^ ti>A>^ 

^ ^71 %%%7]3. &*}?>}JL, <#7] %Q°.3. ^-B\B] 5)M*i %^ Aj- 7 ] t)]t^l^S. ^g- 

3) 

[^T 1 ^ 4] 
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5] 

6] 

#7l #^nflol^ ^13^ #7l tfl#^lSSq- ^"^71^ A>o]ofl c>^S)^ ^1 
3. «Hf #^#*1. 
I^T 1 * 7] 

#71 #BH°1% #7l Cfll-^^S)- ^-^71^ AH^l n>^5]^ ^J-g- 

8] 

^ 31^2] ^^71^1- fl, f2,...fn ^l^al, A -¥-#^1 ^-^JL^ d^4H3 

d Hl^r» AA vl, v2,...vn *HN , -0.005< l/(fl-vl) + l/(fl-vl) + ,,, +l/(fn- 
vn) < 0.0005 S. ^-^^ ^*Kr 3# %*J<8#*1. 
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[51*11 



[51 1] 



g 404 
c 

"5> 403 



.2 
a> 
> 

D 
C 

o 

CO 



402- 



401- 



400 




10*C 



2 4 6 8 10 

Output Power (mW) 



12 



SARPHIRE(Al20 3 ) 
EDF-3 GLASS 




0.3 0.5 



1.0 1.5 2.0 

WAVELENGTH IN MICRONS 



2.5 



[51 3] 
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[5L 4] 
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[5L 5] 



103 




6] 




7] 



Y- FAN 

0.0050, 



0.005 6 



0.00 RELATIVE 
FIELD HEIGHT 
( 0.000 J> 



X-FAN 

0.0 050 



- 0.0050 
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15- 8] 



[S. 9] 



Y- FAN 

0.0050, 



0.0054 



0.00 RELATIVE 
FIELD HEIGHT 
( 0.000 f> 



X- FAN 

0.0050 



0.0050 



10] 




[51 111 



0.00 RELATIVE 
FIELD HEIGHT 

( o.ooo F 




- 0.0056 



X-FAN 

0.0050 




- 0.0050 



12] 




405nm 
400nm 
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13] 



Y-FAN 
O.005Q 



0.00 RELATIVE 
FIELD HEIGHT 
( 0.000 7 




-0.0056 



-0.0050 



[£ 14] 



"V 




[5= 15] 



Y-FAN 
O40SQ 



-0.0056 



0.00 RELATIVE 
FIELD HEIGHT 
( 0.000 7 



0)5nm 



400nm 



X-FAN 
0.0050 



-0.0050 
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